Abstract: An efficient synthesis of α-aminoallenylstannane from propargyloxazolidinone has been developed. It undergoes reaction with aldehydes to give homopropargylic alcohols with high syn selectivity. Epoxides undergo a similar reaction preceded by rearrangement to the aldehyde. These alcohols were used in the synthesis of β-amino acids, azasugars, and deoxyaminohexoses. Imines underwent reaction with this stannane to give 1,2-diamines. The related propargylborane reacts with aldehydes to produce allenyl carbinols. The Co 2 (CO) 6 complexes of propargyloxazolidinones were developed as an α-aminopropargyl cation equivalent.
INTRODUCTION
Propargyl and allenyl organometallics have a rich reaction chemistry with electrophiles, complicated by their ready interconversion. Regardless of which class of organometallic nucleophile is used, propargyl, allenyl or both kinds of products may be obtained, the regiochemistry depending on the metal, the electrophile, additives, and functionality resident on either reaction partner (Scheme 1) [1] . In spite of this complexity, these organometallic species have found broad application in organic synthesis. Induction of asymmetry into the reaction of propargyl-and allenylstannanes with aldehydes has been achieved by the use of Ti(O-iPr) 4 /BINOL [2] , chiral Lewis acids [3] , and most extensively via chiral allenylstannanes, primarily due to the work of Marshall [4] . These reactions are thought to proceed by an S E 2' mechanism, and with high absolute stereoselectivity, the sense of which is dependent on both the substrate and the Lewis acid used. Double diastereoselectivity is observed with chiral α-alkoxy aldehydes, with the syn/anti ratio being dependent on the Lewis acid as well as the absolute configuration of the allene. 
RESULTS AND DISCUSSION
Based on a long-standing group interest in Fischer carbene complex chemistry [5] , Peter Ranslow [6] sought to synthesize optically active propargylstannanes containing a chiral α-oxazolidinone group via the reaction of tributyltin hydride with the appropriate alkynyl carbene complex [7] . Although the desired compound could be obtained in this manner, the yields were low and variable, due to instability of the intermediated oxazolidinone-carbene complex. A more conventional approach to the desired α-oxazalidinonyl propargylstannanes via α-metallation [8] of the propargyl oxazolidinone could never be optimized to produce this α-oxazolidinonyl propargylstannane. However, these studies resulted in the highly stereoselective production of the related allenylstannane (Scheme 2). Given the relative inaccessibility and instability of the desired propargylstannanes, reactions of the corresponding optically active allenylstannanes were next addressed [6] . underwent reaction in high yield and with high syn selectivity. The reaction was relatively insensitive to α-chirality in the aldehyde, again proceeding with high syn selectivity regardless of the stereochemistry of the aldehyde.
Extension of this chemistry to epoxide substrates produced unexpected results [9] . Products resulting from attack at either terminus of the epoxide were not obtained. Rather, the epoxide apparently underwent Lewis-acid-catalyzed rearrangement to an aldehyde via hydride or alkyl migration [10], followed by alkylation of the aldehyde (Scheme 4). Epoxides having a carbocation-stabilizing group at one terminus and a migrating hydride, phenyl, or alkyl chain underwent efficient reaction. β-Methyl styrene oxide underwent preferential hydride (vs. methyl) migration, producing unreactive 1-phenylpropane-2-one.
SUMMARY
In summary, optically active, functionalized allenylstannanes and propargylboranes have been developed as useful reagents for the synthesis of highly functionalized optically active homopropargyl alcohols and amines, as well as allenyl carbinols. These compounds are useful starting materials for the synthesis of several classes of biologically active compounds. Cobalt-stabilized propargyl cation chemistry is being developed as an electrophilic analog of nucleophilic tin and boron reagents discussed above.
